Objective: Proposed Australian regulation of claims on food labels includes requirements for products carrying a health claim to meet nutrient profiling criteria. This would not apply to nutrition content claims. The present study investigated the number and healthiness of products carrying claims and the impact of the proposed regulation. Design: Observational survey of claims on food packages across three categories: non-alcoholic beverages, breakfast cereals and cereal bars. Nutrient profiling was applied to products carrying claims to determine their eligibility to carry health claims under the proposed regulation. Setting: Three large metropolitan stores from the three major supermarket chains in Sydney, Australia were surveyed in August 2011. Subjects: All claims on 1028 products were recorded. Nutrition composition and ingredients were collected from the packaging, enabling nutrient profiling. The proportion of products in each category carrying claims and the proportion of these that did not meet the nutrient profiling criteria were calculated. Results: Two-thirds of products in the three categories (ranging from 18 to 78 %) carried at least one claim. Of those carrying health claims, 31 % did not meet the nutrient profiling criteria. These would be ineligible to carry these claims under the proposed regulation. Additionally, 29 % of products carrying nutrition content claims did not meet the nutrient profiling criteria. Conclusions: The number of products carrying nutrition content claims that did not meet the nutrient profiling criteria suggests that comprehensive regulation is warranted. Promotion of unhealthy foods using claims is potentially misleading for consumers and hinders their ability to select healthier foods. Implementation of the proposed regulation represents an improvement to current practice.
The provision of nutrition information on food labels can assist consumers to compare the nutritional value of food products and help them to make healthier food choices (1) . In Australia, nutrition information that may appear on food labels includes the mandatory nutrition information panel, as well as optional health claims and nutrition content claims. Nutrition content claims are defined as statements about the presence or absence of a particular nutrient, such as 'source of calcium' (2) . Health claims are statements about a nutrient in the food and its associated health benefit, such as 'calcium for healthy bones' (2) . High level health claims are those relating to serious diseases (such as 'a healthy diet high in calcium may reduce the risk of osteoporosis') (2) . Both health and nutrition content claims are used by food companies as marketing tools (2) . It has long been established that health claims are an effective way of increasing the sales of certain types of food over others in the same food category, such as high-fibre cereals over lower-fibre cereals (3, 4) . Additionally, health claims have been shown to increase the market share of products carrying them immediately after the claims were introduced on to labels (3) . Therefore claims have the potential to influence consumer behaviour.
Products that carry claims may be perceived by consumers as healthier than those that do not carry claims (5, 6) . Previous research has shown that many products carrying or being advertised using claims are non-core foods, such as high-sugar/low-fibre breakfast cereals, chocolates, confectionery, cakes, biscuits, sports and energy drinks (7, 8) . The public may also be easily confused about the nutritional profile of products carrying nutrition content claims (9) and may misinterpret health and nutrition content claims, especially when scientific language is used in the claims (10) . Although the 'health halo' of unhealthy products carrying claims can be mediated by the presence of a nutrition information panel (11) , research has shown that many consumers either do not routinely use the nutrition information panel or are unable to correctly interpret it (9, 12, 13) . Therefore protecting consumers from claims on unhealthy products should be a priority for food regulators.
The food regulator, Food Standards Australia New Zealand (FSANZ), is responsible for developing food labelling standards in Australia and New Zealand (14) . Under the Food Standards Code (hereafter referred to as 'the Code'), health claims relating to serious diseases are currently prohibited, with the exception of claims on maternal folate consumption and a reduced risk of fetal neural tube defects (14, 15) . Presently, only high level health claims and nutrition content claims relating to the fatty acid profile of the food are regulated by the Code (14) . Other claims are governed by industry self-regulation. In 1995, a self-regulatory code of practice on the use of nutrition content claims was established, known as the Code of Practice on Nutrient Claims (16) . Previous research has shown that this selfregulatory code is often not adhered to or enforced (17) . The limitations of the current regulatory approach, such as the difficulties in enforcing a voluntary code, have been noted by FSANZ and has led FSANZ to propose that nutrition content claims be regulated within the Code (2) . Considering these limitations, in 2003 the state and national health ministers in Australia directed FSANZ to develop a standard to regulate nutrition content, health and related claims on food labels (2) . It has been proposed that claims on food labels would be regulated more strictly as the degree of promise increases (18) . The degree of promise is the potential benefit to the consumer in choosing that food in preference to others (18) . Under the proposed standard, products carrying nutrition content claims would have to meet minimum qualifying and disqualifying criteria relating to the claimed nutrient, and products carrying health claims would be required to meet nutrient profiling criteria in addition to the qualifying criteria, ensuring that only healthier products would be eligible to carry health claims (2) . Health claims relating to serious diseases (such as CVD) and biomarkers of serious diseases (such as blood cholesterol) would also need to be pre-approved by FSANZ and only on the basis of substantive evidence of the benefit claimed (2) . Nutrient profiling is a tool that assesses the overall healthiness of food products based on the energy and nutrient composition of the food (19) . The nutrient profiling system proposed by FSANZ is based on the UK Food Standards Agency's Nutrient Profiling Model, developed to assess which foods are healthy enough to be advertised to children (20) . The Australian nutrient profiling system has been designed specifically for determining a food's eligibility for health claims (21) . The system assigns points based on negative nutrients, such as energy, saturated fat, sodium and sugar content of foods, and deducts points based on positive nutrients such as protein and dietary fibre as well as the content of fruit, vegetables, nuts and legumes (22) . The lower the nutrient profiling score, the healthier the product is considered (21) . This model has been tested on over 10 000 Australian and New Zealand food and beverage products (21) . In January 2011 an independent panel commissioned to review food labelling law in Australia recommended extending the proposed standard to ensure that foods carrying any type of claim, including nutrition content claims, complied with this nutrient profiling system (23) . Although the Australian government supported the finalisation of the draft standard, the recommendation on using nutrient profiling for assessing eligibility for nutrition content claims was not supported (24) . Currently FSANZ is in the final stages of developing the standard and has conducted consultations on the way that health claims are substantiated, including investigating selfsubstantiation of health claims by the food industry as opposed to independent pre-market assessment of claims (25) . Due to the quality of evidence required for scientific substantiation of health claims, many links between nutrients and health benefits may not be able to be appropriately substantiated and therefore unsubstantiated claims may appear on food labels if this approach was adopted (8) . At present, there is no published evidence available on the impact of implementing the proposed standard on the food products that already carry claims. The present study aimed to address this research gap by investigating the healthiness of food products carrying health and nutrition content claims using the FSANZ nutrient profiling system. This will provide evidence of the potential impact of FSANZ's proposed regulation of claims.
Experimental methods
A survey of three food categories -non-alcoholic beverages, breakfast cereals and cereal bars -in Australian supermarkets was conducted to determine the number of products carrying health and nutrition content claims. These three categories were selected based on previous Australian research that suggested products in these categories frequently carry a range of health and/or nutrition content claims (8) .
Procedures
All available food products (n 1028) in the non-alcoholic beverages, breakfast cereals and cereal bars categories were included. A description of these categories can be found in Table 1 .
Data were collected in August 2011 by photographing all available product labels at three large metropolitan stores from the three major supermarket chains in Sydney, New South Wales. These stores were chosen to ensure that the largest number of products possible was included. For products that had multiple pack sizes, only the largest pack size was chosen for data analysis as a greater number of claims were likely to be displayed on a larger package. Each product was only recorded once, even when it was available at multiple supermarkets. All claims present on packages were recorded verbatim.
Data were collected on the nutrition composition (energy, protein, saturated fat, total sugar, sodium and dietary fibre content) from the nutrition information panel and the percentage of fruit, vegetables, nuts or legumes in the products from the ingredient list (as appropriate). Products were assessed using nutrient profiling. As it is not mandatory for manufacturers to list the dietary fibre content on the label, manufacturers were contacted to provide the dietary fibre content when it was not listed on the label. Where the manufacturer could not provide the dietary fibre content (as occurred for nine products), it was estimated from a comparable product.
When the percentage of any fruit, vegetable, nut or legume was not included in the ingredients list, it was estimated based on the ingredient order. This was possible because ingredients must be listed in descending order by weight, and the percentage contribution of characterising ingredients must be shown. Products must contain at least 40 % fruit, vegetables, nuts or legumes to earn nutrient profiling modifying points; so for products where the percentage was unknown, nutrient profiling was done using 30 %, 40 % and 50 % fruit, vegetables, nuts and legumes content to determine whether it affected the nutrient profiling score. For the small number of products where the fruit, vegetables, nuts and legumes content affected the final nutrient profiling score, manufacturers were contacted to obtain the missing data.
Types of claims
All nutrition content, health and related claims on packaging were categorised systematically based on the nutrients, substances or health benefits that the claims referred to, using the Claims Classification Framework proposed by FSANZ (26) . Currently, wholegrain content claims are not covered by the Code. For the present research they have been included in the nutrition content claims category, because of their extensive use on breakfast cereal and cereal bar packaging, as well as claims promoting the benefits of dietary fibre.
'High level' health claims relating to serious diseases or biomarkers of serious diseases were also recorded. The definition of serious disease as adopted by FSANZ is any condition that cannot be diagnosed or treated safely without a qualified health-care professional (26) . Biomarkers are defined as a biological parameter that predicts the risk of serious diseases (26) .
Nutrient profiling
Products carrying claims were assessed using the FSANZ nutrient profiling scoring criteria, described above (22) . The standard FSANZ procedure was followed (26) . A product was classified as 'healthy' if it met the nutrient profiling criteria and was therefore eligible to make a health claim under the proposed regulation. All other products were classified as 'unhealthy'.
Reliability
All photographs were cross-checked by two different researchers (J.L. and K.L.S.), then all claim wordings and classifications were checked by another researcher (L.W.) to ensure that results were reliable.
Analyses
All data were entered into a Microsoft R Excel 2007 database. Descriptive analyses were conducted to determine the proportion of products carrying claims overall and for each of the three food categories. The proportion of products carrying claims that were classified as unhealthy when nutrient profiling was applied was calculated for all products and each food category. The number and proportion of products carrying high level health claims were also determined for each category.
Results
Sample size and total number of claims Overall, 1028 products were identified across the three food categories. This included 598 non-alcoholic beverages, 264 breakfast cereals and 166 cereal bars. Overall, 67 % of products (n 684) carried at least one claim. Most products carried only nutrition content claims (49 %, n 500); however, some carried both nutrition content and health claims (17 %, n 171), and a smaller number carried only health claims (1 %, n 13). Proportion of all products that carried claims The proportion of all products that carried claims varied between categories, from 56 % (n 335) in non-alcoholic beverages to 84 % (n 221) in breakfast cereals. A smaller proportion of all products carried health claims (18 %, n 184), ranging from 10 % of non-alcoholic beverages (n 60) to 38 % of breakfast cereals (n 101). Many products carried nutrition content claims (65 %, n 671), ranging from 54 % of non-alcoholic beverages (n 324) to 83 % of breakfast cereals (n 219). Table 2 shows the number and proportion of total products carrying claims.
Proportion of all products in each category that carried claims and did not meet the nutrient profiling criteria In each of the three categories, only a small proportion of products that carried health claims were rated as unhealthy. This included 4 % of non-alcoholic beverages (n 21), 7 % of breakfast cereals (n 18) and 11 % of cereal bars (n 18). A higher proportion of products carrying nutrition content claims were rated as unhealthy. This included 9 % of all non-alcoholic beverages (n 54), 14 % of all breakfast cereals (n 37) and 61 % of all cereal bars (n 101).
Proportion of products carrying claims that did not meet the nutrient profiling criteria When focusing only on the products carrying claims, 30 % of products carrying any claim (n 204), 31 % of products carrying health claims (n 57) and 29 % of products carrying nutrition content claims (n 192) did not meet the nutrient profiling criteria. Cereal bars had the highest proportion of unhealthy products carrying health claims (78 %, n 18) and nutrition content claims (79 %, n 101), while breakfast cereals had the lowest (18 %, n 18 and 17 %, n 37 for health and nutrition content claims respectively). The proportion of products carrying claims that failed nutrient profiling is shown in Table 3 .
Types of claims
Many products carried a variety of nutrition content and/or health claims, and some carried the same claims multiple times. Overall, there were 3721 total claims recorded across the three product categories, including 530 health claims and 3191 nutrition content claims. Of these claims, thirty-seven different types of health claims and fifty different nutrition content claims were identified.
The types of claims occurring most frequently varied between the categories. For non-alcoholic beverages, low sugar content/no added sugar (n 310) and physical performance (n 35; e.g. 'carbohydrates and electrolytesy to help you perform at your peak for longer') were the most common nutrition content and health claims, respectively. For cereal bars, dietary fibre content (n 134) and general well-being claims (n 18; e.g. 'nutrients to help maintain your family's wellbeing') were the most common nutrition content and health claims, respectively. For breakfast cereals, wholegrain content (n 477) and energy/vitality claims (n 87; e.g. 'real fruity to provide everyday vitality') were the most common nutrition content and health claims, respectively. Other common nutrition content claims across the three categories were for vitamin C content, low fat content and low energy content. Other common health claims included digestion (e.g. 'high in fibre for healthy digestion'), performance (e.g. 'low GIy to keep your body active and achieve your goals') and hydration (e.g. 'electrolytes and carbohydrates to provide faster hydration').
High level health claims
A total of twenty-three products (2?2 % of all products) carried high level health claims regarding serious diseases and/or biomarkers of serious diseases. The majority of these (n 20) were claims on reducing cholesterol; the others related to preventing cancer, reducing blood pressure and improving inflammation in arthritis and gout. Of the twenty-three products carrying high level health claims, three did not meet the nutrient profiling criteria.
Discussion
The present study found that a large proportion of products in the non-alcoholic beverage (56 %), breakfast cereal (84 %) and cereal bar (77 %) categories in Australia carried at least one type of claim on their label. These results are slightly higher than an Australian survey conducted in 2006, which found that 55 % of non-alcoholic beverages and 69 % of cereal products (which included breakfast cereals, cereal bars and other subcategories) carried claims (27) . The number of packages carrying claims is likely to be higher if multiple pack sizes had been included in the analysis.
The food industry has stated that the introduction of the proposed standard may have significant costs for package redesign and reformulation of products that would no longer comply if the proposed regulation was implemented (28) . The present study found that the total number of unhealthy products that currently carry health claims is low, and these account for no more than 11 % of all products assessed in the study. Therefore the burden of implementing the proposed regulation for health claims on the food industry would be minimal, especially as packages are regularly redesigned and the lead time for introducing new regulation is likely to be long. The implementation of the proposed regulation would be an improvement on current labelling practice given the implications to public health, including ensuring consumers are not misled and enabling healthier food choices.
The study showed that although there was a high proportion of unhealthy cereal bars that carried nutrition content claims (79 %), the other two categories had much lower proportions (both 17 %). Under the proposed regulation, nutrient profiling would not be applied to nutrition content claims and products could carry nutrition content claims even if they did not meet the nutrient profiling criteria. The presence of nutrition content claims therefore does not guarantee that the product is a healthy choice.
There was a range of health claims identified in the present study. While some claims, such as fibre for digestive health, are being considered for pre-approval by FSANZ as there is sufficient evidence of their benefit (29) , other claims found, such as low GI to improve performance, may not have sufficient evidence to allow them to be made. The range of claims found in the study provides evidence of the need for pre-market approval of claims in the proposed regulation.
Promoting a particular nutrition content claim (such as high calcium content) and remaining silent on the less beneficial nutritional attributes (for example high saturated fat content or high added sugar content) is a common practice used to market products (30) . Although the nutrition information panel provides information on the energy and some aspects of a product's nutrient composition, it is difficult for consumers to judge the overall nutritional values of products from packaging and claims alone (30) . Consumers may be unable to distinguish between nutrition content claims and health claims, and may attribute a health benefit to a product carrying a nutrition content claim, especially if they are aware of any nutrient-disease relationships associated with that nutrient (2, 5, 31, 32) . For example, participants in one study believed that a product carrying a heart-healthy claim actually protected against heart disease and stroke (11) , while another study found that very few consumers could correctly interpret various health claims, such as 'no added sugar' (33) . Consumers may also assume that a product carrying a nutrition content claim is healthy on the basis that it carries a claim, or deliberately seek and purchase foods carrying claims for this reason (32, 34) . This may lead them to choose and consume such foods thinking they are healthy when that may not be the case (30, 35) , which is potentially misleading. Unhealthy products carrying nutrition content claims could be at risk of breaching the Australian Competition and Consumer Regulations 2010, which state that people or businesses must not engage in conduct that is misleading or deceptive or is likely to mislead or deceive (36) . As well as ensuring that unhealthy products do not carry nutrition content claims, applying nutrient profiling to assess the eligibility of products to carry claims may motivate food companies to develop healthier products or reformulate their existing products so they could carry a claim (37, 38) , which in turn may improve the nutritional status of the population (39) . The food industry has expressed concern that the proposed regulation may stifle innovation (28) . This is counterintuitive, as industry is likely to respond to regulations by developing new products and reformulating existing products to achieve nutrition benchmarks set by the regulations.
Although high level health claims are currently prohibited under the Code, biomarker claims such as reducing cholesterol are not presently considered high level claims. Under the draft standard, biomarkers would be considered high level health claims (2) , and several products carrying these types of claims identified in the present study would not be permitted to continue doing so. While the proportion of products carrying high level health claims was low, it was higher than in previous research in Australia (1?2 %) (8) . If food companies do not comply with law, they are unlikely to comply with voluntary codes of practice, hence providing more evidence for the need for government regulation and monitoring for all types of claims.
In the absence of consistent regulation of all types of claims, an interpretive front-of-pack labelling scheme may mediate confusion caused by nutrition content claims on unhealthy food products (23) . The introduction of a multiple traffic light front-of-pack system was recommended by the independent panel in the food labelling review (23) and has been supported by recent research (40) (41) (42) (43) . The present study provides more rationale for the introduction of interpretive front-of-pack labelling.
A limitation of the study was that only three food categories were assessed, so the study is not representative of all types of food in Australian supermarkets. However these three categories were chosen because products in them were likely to carry many claims. The research should be repeated in other food categories to provide a broader overview of the number and types of claims across the supermarket.
Large outlets of the three major supermarket chains were surveyed, including the two biggest chains (which account for .70 % of the grocery market share) (44) and the largest independent supermarket. This would have captured the majority of the products available in these categories in Australia, although it is possible that not all products available in the three food categories were included in the data collection, especially if smaller, independent supermarkets and stores stock specific brands exclusively.
The lack of standard definitions for the interpretation and classification of claims is also a limitation. For example, it was difficult to classify nutrition content claims referring generally to 'micronutrients' or health claims about 'detoxification'. The definitions and descriptions of the different types of claims in the proposed regulation are not sufficiently detailed to account for the complexity of actual claims presented on food products. However, effort was taken to ensure the claims were classified systematically and data were checked twice for consistency of interpretation.
Conclusion
The present study was the first to investigate the eligibility of food products to carry health claims using nutrient profiling in Australia, and provides evidence to support the recommendations of public health and independent experts for a more comprehensive regulatory approach.
Overall, a large proportion of the food products surveyed carried some sort of health or nutrition content claim. Of the products carrying health claims, 31 % did not meet the nutrient profiling criteria and would be ineligible to carry health claims if the proposed regulation is implemented. This was a small proportion of the total food products in each category surveyed (between 4 % of breakfast cereals and 11 % of cereal bars). Our research shows that the regulation is unlikely to place a prohibitively large burden on the food industry, although it will be more marked in some food categories. The study highlights that consumers may be more likely to be misled by health claims on unhealthy products in some food categories than others, should the proposed regulation not be implemented. The implementation of the proposed regulation preventing health claims on unhealthy foods will be an improvement on current labelling practice and may assist consumers in choosing healthier products.
Although 29 % of products carrying nutrition content claims did not meet the nutrient profiling criteria, they would still be able to carry these claims under the proposed regulations. By allowing unhealthy products to carry nutrition content claims, consumers may be led to believe that these unhealthy products are healthy. To assist the public to make healthy choices and prevent them being misled by nutrition content claims on unhealthy products, government should implement consistent regulation for all types of claims on food labels. Further, implementation of an interpretive front-of-pack labelling system may mediate any confusion caused by claims on food labels.
If the proposed regulation is adopted, consumer education will be needed to ensure the public is able to correctly interpret the nutrition information, including definitions on the types of claims and differences between health and nutrition content claims. This is particularly important if nutrition content claims continue to be allowed on unhealthy foods, as the public may regard these products as healthy, based on the fact that they carry a claim.
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